The role of linguistic experience in structural priming is unclear. Although it is explicitly predicted that experience contributes to priming effects on several theoretical accounts, to date the empirical data has been mixed. To investigate this issue, we conducted four sentence-picture-matching experiments that primed for the comprehension of object relative clauses in L1 and proficient L2 speakers of German. It was predicted that an effect of experience would only be observed in instances where priming effects are likely to be weak in experienced L1 speakers. In such circumstances, priming should be stronger in L2 speakers because of their comparative lack of experience using and processing the L2 test structures. The experiments systematically manipulated the primes to decrease lexical and conceptual overlap between primes and targets. The results supported the hypothesis: in two of the four studies, the L2 group showed larger priming effects in comparison to the L1 group. This effect only occurred when animacy differences were introduced between the prime and target. The results suggest that linguistic experience as operationalised by nativeness affects the strength of priming, specifically in cases where there is a lack of lexical and conceptual overlap between prime and target.
Introduction
Structural priming refers to the persistent use of syntactic structures or interpretative strategies following their use in recent discourse. For example, speakers are more likely to produce a passive such as The girl was kissed by the boy after encountering another passive than after encountering an active, such as The boy kissed the girl (Bock, 1986) . Priming of interpretations can be found in the case of ambiguous expressions. For instance, Branigan, Pickering and McLean (2005) primed the comprehension of sentences that contained ambiguity of prepositional phrase (PP) attachment, such as The clown prodding the doctor with the banana. They showed that participants were more likely to attach the ambiguous PP to the verb phrase (VP) after previous exposure to a prime sentence that disambiguated a similar sentence in the same manner, as opposed to attaching the PP to the second noun phrase (i.e. the doctor, see also Pickering, Branigan, & McLean, 2012) .
Structural priming has been attributed to residual activation of the syntactic structures (Pickering & Branigan, 1998) , but has also been explained as implicit learning Chang, Dell, Bock, & Griffin, 2000) . Modelled on Levelt's (1989) model of sentence production, the residual activation explanation of priming contends that structural representations (combinatorial nodes) are activated following the processing of a primed structure, which subsequently leads to a greater-than-normal (but temporary) tendency to use the primed structure. This account explains short-term effects of priming that appear after the exposure to single primes, and is supported by the finding that open-class lexical overlap between primes and targets enhances priming effects (Branigan et al., 2005; Pickering & Branigan, 1998) , as well as by the observation that the retrieval of semantically related words can be facilitated through structural priming (Nicol & Pickering, 1993) . The implicit learning account of priming attributes priming to long-term changes in representations that support syntactic processing. Strong evidence for implicit learning comes from the finding that priming can last over various filler items, even in the absence of open-class lexical overlap (Bock, Dell, Chang, & Onishi, 2007; . Additionally, Ferreira, Bock, Wilson, and Cohen (2008) reported priming in patients with anterograde amnesia. Since these patients have a compromised explicit memory yet intact implicit learning abilities, the data support the implicit learning explanation. Finally, Kidd (2012a) reported that performance on an implicit learning task was directly associated with long-term structural priming in fiveyear-old children, whereas explicit learning was not.
Since evidence has been reported in support of both the activation and implicit learning accounts, newer proposals suggest that activation and learning are complementary facets of structural priming (Branigan, 2006; Chang, Dell, & Bock, 2006; Ferreira & Bock, 2006; Hartsuiker, Bernolet, Schoonbaert, & Speybroek & Vanderelst, 2008; Pickering & Ferreira, 2008; Reitter, Keller, & Moore, 2011; Tooley, Traxler, & Swaab, 2009) .
If structural priming is a form of learning, then it may be a crucial force in language acquisition. Experience-based learning accounts of language claim that speakers register frequency information throughout their developmental history. In Chang et al.'s (2006) connectionist model, greater experience with a given structure equates to less error associated with the sequencing of each word, which in turn leads to less weight change resulting from error-based learning. The magnitude of priming is directly related to the amount of error in the model, such that greater error equates to greater priming. This mechanism explains the inverse frequency effect Á the common finding that low frequency structures lead to greater priming effects than comparable higher frequency structures (e.g. passive versus active: see Pickering & Ferreira, 2008) . There are alternative explanations for this effect. Whereas Chang et al. attribute it to the relative frequency weightings of mapping between form and meaning, Jaeger and Snider (2013) invoke the concept of 'surprisal', where low frequency primes result in structural persistence because their initial use is unexpected. A recent model proposed by Reitter et al. (2011) provides a unified account of short-term (i.e. activation-based) and long-term priming (i.e. learning) by linking these phenomena to short-term and longterm memory, respectively. According to this approach, priming can be lexical or structural. In the former case, the effect is short-lived and caused by spreading activation from lexical forms that are retained in memory buffers. In the latter, priming is caused by adjustments of retrieval probabilities of linguistic chunks. These chunks are thought to be stored in declarative memory and their retrieval probability is continuously readjusted through usage. Similar to Chang et al.'s error-based learning mechanism, this model assumes that weight adjustment is greater for low frequency than for high frequency chunks.
These approaches predict that experience with a structure matters for priming, and that there should be observable differences in the magnitude of priming between speakers who differ substantially in their accumulated linguistic experience. Some recent studies that have compared L1 language learners and adults have observed higher priming effects in children compared to adults (Messenger, Branigan, & McLean, 2011; Rowland, Chang, Ambridge, Pine, & Lieven, (2012) . Additionally, Hartsuiker and Kolk (1998a) reported greater priming effects in persons with agrammatic aphasia in comparison to healthy age-matched controls, suggesting further that weakly represented syntactic knowledge is more susceptible to priming. In the current paper, we investigated whether experiencebased effects are present in a different population Á second language (L2) learners. Specifically, we explored the effect of linguistic experience on structural priming by comparing native L1 speakers of German with L2 speakers of German across four experiments that primed comprehension.
Past L2 Priming Research
A small literature on L2 priming exists; however, the majority of this research has used the priming method to investigate the degree to which multilingual speakers possess shared syntactic representations across their L1 and L2. Loebell and Bock (2003) found cross-linguistic priming in EnglishÁGerman bilinguals for dative but not passive structures. Hartsuiker, Pickering, and Veltkamp (2004) reported cross-linguistic priming from Spanish to English for the passive. Since Spanish and English but not German share the same word order for passives, these data suggest that the shared surface order between languages facilitates cross-linguistic priming. This was confirmed by Bernolet, Hartsuiker, and Pickering (2007) , who reported priming between Dutch and German relative clause (RC) structures, which share the same word order, but not between English and Dutch RCs, which do not share the same word order. Schoonbaert, Hartsuiker, and Pickering (2007) reported similar results priming the use of datives in L1ÁL2 DutchÁEnglish speakers.
This previous research on L2 priming has largely been concerned with shared syntactic representations across languages and using cross-linguistic similarities and differences in structure to identify the representational loci of priming effects. The results suggest that priming effects are similar within L2 and from L1 to L2, although within-language priming shows higher lexical boost effects. This research has not directly compared L1 and L2 speakers using the same language. Such a comparison is important: following reports of higher priming in L1 children (Messenger et al., 2011; Rowland et al., 2012) , experience-based approaches predict higher priming in less experienced speakers. Only two studies have directly compared L1 and L2 speakers on the same target language 1 ; the results concerning the experience-based prediction are mixed. Flett, Branigan, and Pickering (in press ) primed L1 and L2 speakers of English through production using the dative alternation. Their L2 speakers had either Spanish or German as a first language. Spanish only allows prepositional object (PO) datives, whereas German allows both PO and double object (DO) datives. Despite this fact, the German and Spanish L2 speakers of English were equally likely to produce DO targets following DO primes, suggesting that their L1 did not influence their L2 performance. Importantly, the L2 speakers were not primed more than L1 speakers, which is inconsistent with the experiencebased prediction. Flett et al. (in press ) primed through production, as have most studies that have compared priming effects in different populations of speakers who differ in linguistic knowledge (Hartsuiker & Kolk, 1998a; Messenger et al., 2011; Rowland et al., 2012) . Production is a deliberate and predominantly time-insensitive process that might not be overly sensitive to differences in speakers' experience once a constructional pattern has been acquired. It could be that experience-based differences in priming might be clearer in comprehension. In a previous study, we primed comprehension in L1 and L2 speakers of German and L1 and L2 speakers of Italian, and found that L2 speakers were primed more than L1 speakers (Nitschke, Kidd, & Serratrice, 2010) . Participants were primed to interpret ambiguous relative clauses (RCs) as object RCs, as in (1).
(1) German: Hier ist die Ballerina, die das Mädchen erschreckt. 'Here is the ballerina [Subj/Obj] that the girl [Obj/Subj] scares.' Italian: Ecco la ballerina che spaventa la ragazza. 'Here is the ballerina [Subj/Obj] that scares the girl [Obj/Subj] .' These German noun-noun-verb (NNV) RCs and the Italian NVN RCs have ambiguous subject and object role assignments, but are preferably interpreted as subject RCs by L1 speakers of each language (see Mak, Vonk & Schriefers, 2002; Zubin, 1979) . Nitschke et al. (2010) used a forced choice sentence-picturematching task to prime for the interpretation of object relative clauses (German: OSV, Italian: OVS), and observed higher priming in L2 speakers. However, a closer analysis of the data showed that the effect of nativeness was mainly driven by the Italian L1 and L2 speakers. For the German speakers there was a strong priming effect in L1 and L2 speakers, but the increase due to nativeness was suggestive yet not significant. This is problematic for an experience-based explanation of priming.
In the current paper, we report on a series of priming experiments that follow-up Nitschke et al. (2010) . Since the current evidence for experience-based effects in L2 priming is currently weak, we begin with the working hypothesis that experience-based differences between L1 and L2 speakers might be observable in instances where L1 priming is weak or non-existent. This is consistent with Nitschke et al.'s finding that L2 but not L1 Italian speakers were primed. Object-verb-subject (OVS) interpretations of ambiguous NVN RCs are extremely rare in Italian, and evidently not primeable in L1 speakers. In contrast, Nitschke et al. observed clear priming effects in L2 Italians. In contrast, OSV interpretations of ambiguous NNV RCs are not unattested in German, since all German RCs have NNV word order. To investigate our hypothesis we manipulated the conditions that may contribute to the likelihood of finding a priming effect: (1) the lexical boost, (2) the presence of negative feedback, (3) frequency of the prime structure and (4) animacy differences. We consider each of these issues in turn.
The lexical boost refers to the fact that open-class lexical overlap between prime and target items results in larger priming effects. It is arguably the most consistently reported influence on structural priming. The effect has been shown in comprehension (Arai, van Gompel, & Scheepers, 2007; Branigan et al., 2005) as well as in production (Cleland & Pickering, 2006; Corley & Scheepers, 2002; Pickering & Branigan, 1998) . Negative feedback refers to the process whereby feedback regarding an incorrect utterance or interpretation results in representational changes in the linguistic system (Carroll & Swain, 1993; McDonough, 2005) . Following the inverse frequency effect, lower frequency primes generally lead to larger priming effects than higher frequency primes, an effect that has been reported in both production and comprehension across a range of structural types (e.g. Bock & Loebell, 1990; Hartsuiker et al., 2004; Hartsuiker & Kolk, 1998b; Hartsuiker, Kolk, & Huiskamp, 1999; Hartsuiker & Westenberg, 2000; Wells, Christiansen, Race, Acheson, & MacDonald, 2009 ). Finally, noun phrase (NP) animacy has been shown to affect language processing (Kidd, Brandt, Lieven, & Tomasello, 2007; Gennari & MacDonald, 2008; Mak, Vonk, & Schriefers, 2002; Prat-Sala & Branigan, 2000; PratSala, Shillcock, & Sorace, 2000) . With respect to priming, Bock, Loebell, and Morey (1992) reported that participants prefer to assign the same grammatical function to NPs in their descriptions of targets depending on the animacy configuration of the prime. That is, primes with inanimate subject arguments elicited more target descriptions that contained inanimate subject arguments. Given these results, it can be assumed that if animacy does affect priming in comprehension then priming effects are more likely to be observed in cases where the NPs in primes and targets have the same animacy properties than when they do not (see Snider, 2008 Snider, , 2009 ).
Taking into consideration these three variables, it is reasonable to suggest that Nitschke et al.'s (2010) study provided the optimum conditions to observe a priming effect. Firstly, the prime and target sentences contained verb overlap. Secondly, the sentence-picture-matching task employed ambiguous RC primes but only allowed a non-dominant object RC interpretation, which may have provided negative feedback to participants, thereby alerting them to the aim of this study. Thirdly, their primes had low type frequency because the object RCs they tested contained an animate head noun, which are the rarest kind of object RCs in both German and English (Fox & Thompson, 1990 , 2007 Gennari & MacDonald, 2008; Roland, Dick, & Elman, 2007) . Finally, all prime and target sentences contained animate NPs. The suggestion here is that no effect of nativeness was observed in the case of the German speakers because the optimal conditions with which to observe a priming effect were met.
In the current paper, we explore the hypothesis that linguistic experience does have an effect on priming, but that it is only detectable in instances where priming effects are weak or non-existent in highly experienced speakers (i.e. L1 adults). To test this, the following four experiments systematically eliminated open-class lexical overlap, removed the potential influence of negative feedback, increased type frequency and introduced animacy differences to prime-target pairs. It was hypothesised that the manipulation of these three variables should weaken the overall priming effect. As a consequence, we predicted that an effect of nativeness and therefore of linguistic experience would be observed, such that L2 speakers of German would be primed in instances where L1 speakers of German would not.
Experiment 1: No open-class overlap
Following Nitschke et al. (2010) , Experiment 1 primed L1 speakers of German and L2 speakers of German with L1 English to interpret ambiguous German NNV relative clauses (RCs) as object RCs; i.e. an objectÁ subjectÁverb (OSV) mapping. An example for an ambiguous German NNV RC is provided in (2).
(2) Hier ist die Ballerina, die das Mädchen erschreckt. 'Here is the ballerina [Subj/Obj] that the girl [Obj/Subj] scares.'
In German, syntactic roles are overtly marked for case on determiners and, in the case of RCs, on relative pronouns. Sentence (2) is ambiguous between a subject and object RC because feminine and neuter NPs have the same form for nominative and accusative case.
However, L1 German speakers prefer the NP1 to be interpreted as the subject (0 subject reading) rather than as the object (0 object reading). As discussed, Nitschke et al. (2010) successfully primed L1 and L2 speakers of German to significantly increase the numbers of OSV RCs. Experiment 1 replicated Nitschke et al.'s (2010) method with one important difference: there was no verb overlap between prime and target, thus removing one likely contributing factor to the priming effect.
Methods
Participants Forty-eight (N 0 48) German-speaking adults participated: 24 L1 German speakers and 24 L1 English speakers with L2 German. All participants were university students. The L1 German speakers were on average 21 years old (min 18 years, max 27 years). Eighteen were female. None of them had started learning any L2 before school age. Testing took place in Germany at their home university. Six of the initial 24 L2 German speakers failed a vocabulary test and were replaced (see Materials section). The final 24 L2 German speakers made on average 13 mistakes in the vocabulary test (min 0, max 19). All were native English speakers and all were university students (Mean age 0 22 years; min: 19 years, max: 27 years). Eighteen were tested at their home universities in the UK. Six were tested in Germany where they were studying as foreign students. Fifteen were female. One reported to have started learning German and French at the age of five in primary school, the other 23 had not started learning any second language before the age of seven. On average, the L2 speakers had studied German for nine years (min: 4 years, max: 16 years). One L2 participant reported to have lived in Germany for 5.5 years at the time of testing, one had not been to a German-speaking country for longer than four weeks at a time, and the others had spent an average of seven months (min: 1.5, max: 12) working or studying in Germany or Austria.
Materials and Procedure
The experimental items in the picture-matching task were 64 syntactically ambiguous German NNV relative clauses that could be interpreted either with an SOV or an OSV mapping, as in example (2). Each sentence was followed by a pair of pictures (see Figure 1 ). In 48 of these 64 sentences, one picture displayed the OSV mapping and the other picture displayed the SOV mapping. These sentences were used as target items. The remaining 16 sentences were also followed by two pictures, but only the picture depicting the OSV mapping was provided. The other picture showed the same characters in the same thematic roles but engaging in a different action that did not correspond to the verb in the sentence. These sentences were used as prime items. The experiment also contained 102 Filler sentences that were also followed by two pictures. The fillers comprised an array of different syntactic structures (e.g. active, passive, intransitive and transitive sentences with ambiguous prepositional phrase attachments). The fillers were interspersed to disguise the aim of this study. The 64 experimental NNV RCs were assembled out of 16 different human characters and 16 different verbs. All 16 human characters were of feminine or neuter gender, where there is ambiguity between nominative and accusative cases.
The picture-selection task was presented using E-Prime (MacWhinney, James, Schunn, Li, & Schneider, 2001) . The task was divided into three continuous phases: (1) a baseline phase, (2) a prime phase and (3) a post-test phase. All three phases contained pairs of ambiguous NNV relative clauses separated by two to five fillers. The baseline phase and the post-test phase contained 16 target items. The baseline phase served to measure each participant's preferred interpretation of the ambiguous sentence. The post-test phase served to measure the long-term maintenance of any potential priming effects. Any significant increase in OSV readings following the baseline phase would indicate a genuine priming effect.
The prime phase contained 16 prime-target pairs, an example of which is shown in Figure 1 . Following Branigan et al. (2005) , the prime item presented an ambiguous sentence but only one permissible interpretation, in this case the OSV mapping. The logic is that, by restricting the choice to OSV mappings in the prime items, participants would be primed to select the OSV picture of the ambiguous NNV RCs in the target items, even though the normally preferred SOV mapping was also available. Following Nitschke et al. (2010) and past studies by Kaschak (2007) and Thothathiri and Snedeker (2008) , we only primed one reading of the ambiguous sentence Á the dispreferred OSV reading. Priming for one interpretation is likely to lead to the accumulation of priming effects. If, as argued in the introduction, potential differences between L1 and L2 speakers in comprehension priming are subtle, then priming for one interpretation may exacerbate these differences between the two speaker groups. The presentation of experimental items over the three phases of the experiment was counterbalanced across eight lists. Furthermore, the positions of the pictures to be selected (left vs. right) were counterbalanced across the lists.
We also prepared a vocabulary questionnaire for the L2 participants. The function of the questionnaire was twofold: (1) to assess the L2 participants' lexical knowledge and (2) to familiarise L2 participants with unknown words prior to the experiment. The list comprised of 50 nouns and verbs that occurred in the test items (see Appendix). Participants were excluded if they failed to correctly translate 30 of those 50 words. We made the relatively high allowance of 20 mistakes in the vocabulary test because the words occurred in random order without any contextual cues. If participants made no more than 20 mistakes, they were told the meanings of the words they did not know and were asked to write them down for practice.
The L2 participants were given the vocabulary questionnaire to complete before participating in the priming task. Participants were told that this study investigated second-language processing, and that they would be required to read sentences which they would then be required to match to one of two pictures by pressing a button on a button box. Pictures and sentences did not time out; therefore opting out from making a choice was not possible. Prior to the task, each participant was presented with six unambiguous practice items.
Results
The proportions of OSV choices are displayed in Figure 2 . For both speaker groups, the graph shows an increase in OSV choices from the baseline phase to the prime phase and from the baseline phase to the post-test phase. The L2 German speakers made more OSV choices at baseline than the L1 German speakers. This is likely to reflect L1 transfer from English, where the NNV surface order is unambiguously an OSV relative clause (for detailed discussion on L1 transfer see Nitschke et al. 2010) .
The data were analysed using Generalized Linear Mixed Models (GLMM) (Baayen, Davidson, & Bates, 2008; Jaeger, 2008) , which were calculated using the lme4 package (version 0.999999-0) for Linear Mixed Effects (Bates & Maechler, 2010) in R, version 2.15.1 (R Development Core Team, 2009). Mixed logit models were run because our dependent variable was binary (i.e. SOV or OSV reading) (Jaeger, 2008) . Since we were interested in priming as defined by increased OSV interpretations above baseline, factor labels were kept for phase and baseline was selected as the reference level to which prime phase and post-test were compared. All other factor labels were centred at 0 with a range of 1 to reduce collinearity (Baayen, 2008) . Random slopes were selected by model comparisons (forward selection) using likelihood ratio tests (a 5 0.05). Collinearity (i.e. when IVs are strongly correlated) can make it difficult to tease apart the effects of single predictors (Baayen, 2008) . We tested for collinearity by calculating the condition number K using the kappa.mer() 2 function. There is no collinearity when K lies between 0 and 6. Medium collinearity is identified when K ] 15; severe collinearity when K ] 30. The K of the final model of Experiment 1 was 3.9; therefore, collinearity was not an issue.
The final model for the data in Experiment 1 is shown in Table 1 . The main effect of phase significantly improved model fit: both groups made significantly more OSV interpretations in the test and post-test phase than in the baseline. The main effect of nativeness was also significant. Overall, the L2 speakers made more OSV mappings than did the L1 speakers. However, the phase by nativeness interaction was not significant, suggesting that the magnitude of priming did not differ between the two groups.
Discussion
In Experiment 1, L1 and L2 speakers of German were primed to interpret ambiguous German NNV RCs as object relatives (OSV) in the absence of open-class lexical overlap. Consistent with Nitschke et al. (2010) , the results showed a priming effect in L1 and L2 speakers that lasted over the post-test phase, where no additional primes were administered. These findings add to earlier work where structural priming in comprehension has been found in the absence of open-class lexical overlap between prime and target Scheepers & Crocker, 2004; Thothathiri & Snedeker, 2008) , but is inconsistent with studies that found open-class lexical overlap to be essential for structural priming to occur (Arai et al., 2007; Branigan et al., 2005) .
However, Experiment 1 provided no indication that priming was affected by nativeness. We predicted that the effect of nativeness may only be observed in instances where the priming effect is weak. The priming effect in Experiment 1 persevered over the post-test phase in both speaker groups, suggesting that the effect was relatively strong. Experiments 2Á4 made further attempts to reduce the priming effect by manipulating (1) the ambiguity of the prime, which may have provided negative feedback to participants, (2) the animacy properties of the NPs in the prime sentences and (3) the frequency of prime sentences in the ambient language.
Experiment 2: Morphologically disambiguated primes
The unambiguous primes in Experiment 1 may have alerted the participants to the experimental manipulation and thus may have increased the chances of observing a priming effect. The dominant interpretation of ambiguous German NNV RCs is an SOV reading (Mak et al., 2002; Nitschke et al., 2010) ; therefore, the participants were likely to have interpreted the prime sentences as subject RCs during reading. However, in this case there would be a mismatch between their initial interpretation and the subsequent pictures, as during the prime trials the pictures only provided scenes corresponding to the object reading (OSV) of the sentence. This mismatch may have alerted participants to the manipulation. Such indirect negative feedback could have been a powerful source of error, leading to the priming effect in Experiment 1 (see Carroll & Swain, 1993; McDonough, 2005) . It may also have contributed to priming effects found in other studies that have used the same method (e.g. Branigan et al., 2005; Nitschke et al., 2010; Raffray, Pickering, & Branigan, 2007) . Experiment 2 primed participants using unambiguous object RCs in order to rule out this possible explanation.
The sentences used as primes in Experiment 2 were disambiguated by case marking. In German, case marking on the masculine definite article and the masculine relative pronoun is morphologically distinct between the accusative case (den) and the nominative case (der), and therefore disambiguates transitive constructions. For example, consider (3) and (4).
(3) a OSV: Hier ist die Frau, die der Mann kü sst. 'Here is the woman [Obj] that the man [Subj] kisses' b SOV: Hier ist die Frau, die den Mann kü sst. 'Here is the woman [Subj] that the man [Obj] kisses' (4) a OSV: Hier ist der Mann, den die Frau kü sst. 'Here is the man [Obj] that the woman [Subj] kisses' b SOV: Hier ist der Mann, der die Frau kü sst. 'Here is the man [Subj] that the woman [Obj] kisses' Experiment 2 used object RCs such as (3a) and (4a) to prime for OSV mappings of ambiguous NNV RCs (such as Hier ist die Ballerina, die das Mä dchen erschreckt. 'Here is the ballerina [Subj/Obj] that the girl [Obj/Subj] scares'.). The positions of the disambiguating male NP are different in sentences (3a) and (4a). Experiment 2 used both of these variations in order to balance potential semantic biases.
Because of the unambiguous case marking in the primes, participants were expected to read the sentences as OSV RCs and subsequently choose the picture with the OSV scene without first interpreting the prime sentence as an SOV. It has been shown that listeners anticipate upcoming syntactic roles and that this can happen even before a verb is encountered (see Kaiser & Trueswell, 2004; Kamide & Mitchell, 1999; Knoeferle, Crocker, Scheepers, & Pickering, 2005) . Thus, participants should predict the OSV structure well before seeing the pictures. Additionally, since these prime sentences were unambiguous, it was unlikely that reanalysis was necessary upon the presentation of the pictures. Thus, the likelihood that the participants would become aware of the experimental aims was strongly reduced in Experiment 2 as compared to Experiment 1. If the priming effects observed in Experiment 1 and Nitschke et al. (2010) depended on indirect negative feedback through the mismatch between the prime sentence and its pictorial representation, the priming effect in Experiment 2 should be diminished. If, however, a priming effect comparable to Experiment 1 is observed then we can be confident that (1) the potential negative feedback provided in Experiment 1 did not drive the priming effect and (2) the picture-selection task used in Experiment 1 and other forced choice picture-matching tasks elicit genuine (i.e. unconscious, Seger, 1994) priming effects. If we observe an effect of nativeness on priming (i.e. an interaction between phase and nativeness) then this would suggest that speakers with different amounts of experience (L1 vs. L2 speakers) are differently sensitive to feedback cues or that L2 speakers are simply less sensitive to morphological information such as case marking. In particular, it is conceivable that, whereas the negative feedback provided in Experiment 1 was powerful enough to prime both L1 and L2 speakers, the lack of this mechanism in Experiment 2 might decrease priming in L1s.
Methods

Participants
Twenty-four (N 024) new L1 German speakers were tested (mean age 0 20 years; range: 18Á24). Seventeen were female. None reported to have learned any second language before the age of eight. The L1 German speakers were all university students; testing took place at a university in Germany. None had learned any L2 before school age. Twenty-four (N 024) new L2 German speakers were also tested. Two were replaced because they made more than 20 mistakes in the vocabulary pre-test. The final 24 L2 German speakers made on average 11 mistakes in the vocabulary test (min: 0, max: 18) and had a mean age of 22 years (min: 20, max: 24). None had studied any second language before the age of seven and the average time of studying German was eight years at the time of testing (min: 2 years, max: 12 years). The L2 German speakers were all university students and had spent an average of eight months in Germany or Austria (min: 2 months, max: 24 months). Testing took place at their home university in the UK (22) or in Australia (2). Fifteen were female.
Materials and Procedure
Experiment 2 differed from Experiment 1 in that the 16 prime items were replaced by new items with morphologically disambiguated object RCs. In eight of these prime sentences, the NP1 was grammatically (and semantically) female and the NP2 was grammatically (and semantically) male (as in 3a), and in the other eight the NP1 was male and the NP2 female (as in 4a). All other items were identical to those in Experiment 1 and again there was no open-class lexical overlap between primes and targets. The procedure was identical to that of Experiment 1. The order of the 16 new prime items was balanced over eight lists.
Results
The mean proportions of OSV readings of the test sentences across the three phases of the experiment for both groups are shown in Figure 3 . There was an increase in object readings from the baseline phase to the prime phase for both speaker groups. From the prime phase to the post-test, the number of OVS readings slightly decreased in both groups but these were still larger than in the baseline phase. The data were analysed using the same statistical methods used to analyse Experiment 1. The final model of the data from Experiment 2 is shown in Table 2 . There was no collinearity (K 0 3.9). There was a significant main effect for phase: the number of OSV interpretations during the test and post-test phase was significantly higher than at baseline for both L1 and L2 speakers. The effect of nativeness was again significant, indicating that the L2 speakers made significantly more OSV choices than the L1 speakers. However, as in Experiment 1, there was no phase by nativeness interaction, suggesting that the magnitude of priming did not differ between L1 and L2 speakers.
Experiments 1 and 2 were compared directly to investigate whether using ambiguous or disambiguated prime sentences had an effect on the magnitude of priming. We again established random slope parameters and added experiment as a fixed effect. The results of the final model are shown in Table 3 . The factor of experiment did not improve the model and was therefore removed. There was no interaction between phase and nativeness. This suggests that the priming effect did not differ according to whether ambiguous or morphologically disambiguated primes were used, and that L1 and L2 speakers were not differentially sensitive to these prime types. An anonymous reviewer asked us to repeat that analysis but to exclude the prime phase of the experiment under the assumption that a phase by experiment interaction might be difficult to detect when the variable of phase has three levels. We did so, but again only found main effects of phase (p B .001) and nativeness (p B .001), and no interactions.
Discussion
Experiment 2 showed priming effects in both L1 and L2 speakers despite using syntactically unambiguous primes, which reduced the likelihood that negative feedback could affect priming. The priming effect lasted over the post-test phase, where no further primes were administered. This outcome was similar to that of Experiment 1, where the prime sentences were ambiguous and potentially first analysed by the participants as SOV structures. The results of Experiment 2 therefore suggest that the potential negative feedback provided in Experiment 1 was not the driving force of the priming effect. Furthermore, since there was no significant difference in priming magnitude between L1 and L2 speakers, this feedback mechanism was not found to differentially affect the two speaker groups.
On a methodological level, the results of Experiment 1 show that forced choice picture-matching tasks that use ambiguous prime sentences, as in Experiment 1, yield genuine priming effects (see also Branigan et al., 2005; Nitschke et al., 2010; Raffray, Pickering, & Branigan, 2007) .
Experiment 3: Animacy disambiguation, high-type frequency primes Experiments 3 and 4 investigated the role of type frequency and animacy information in priming in L1 and L2 speakers. Experiment 3 used 16 NNV RC primes that were syntactically ambiguous but semantically disambiguated to OSV RCs because they contained an inanimate head noun, as in sentence (5).
(5) Hier ist das Eis , das die Frau isst. 'Here is the ice cream [Obj] that the woman [Subj] eats' Despite its syntactic ambiguity, sentence (5) can only be plausibly interpreted with the ice cream as the patient (i.e. grammatical object) and the woman as the agent (i.e. subject). Previous research has shown that NP animacy affects the comprehension of RCs (Brandt, Kidd, Lieven, & Tomasello, 2009; Mak et al., 2002; Traxler, Morris, & Seely, 2002) . Furthermore, there are indications that the animacy distribution between the prime and the target items affects the outcome of priming (Bock et al. 1992; Snider, 2008) : animacy repetition is more likely to yield a priming effect, whereas differences in animacy between primes and targets should reduce the effect. As such, there is a chance that the animacy manipulation in the prime sentences will reduce the overall strength of the priming effect, which could therefore reveal an effect of nativeness.
Not only does sentence (5) differ in animacy, it also differs in type frequency. Corpus studies of German have shown that object RCs with inanimate head nouns are the most common type of German OSV RCs (Kidd et al., 2007; Mak et al., 2002; Zubin, 1979) . This also means that the NNV RC primes used in Experiments 1 and 2 had low type frequency and were therefore atypical. According to the experience-based approach (e.g. Chang et al., 2006; Mitchell, Cuetos, Corley, & Brysbaert, 1995) , structures that are low in frequency result in greater priming because there is a greater difference between the predicted structure and what is processed, thus leading to greater updating of usage statistics via error-based learning (Bock & Loebell, 1990; Hartsuiker & Kolk, 1998b; Hartsuiker et al., 1999 Hartsuiker et al., , 2004 Wells et al., 2009) . Therefore, in comparison to Experiments 1 and 2, Experiment 3 manipulated two variables: animacy and type frequency. Again, the assumption was that both increasing the type frequency of the prime and providing an animacy mismatch between prime and target would weaken the overall priming effect, thus increasing the likelihood that we would observe a differentiating effect of nativeness in our data.
Methods
Participants
Twenty-four L1 German speakers were tested, none of whom participated in any of the earlier experiments. The mean age was 23 years (range: 20Á28). Seventeen were female. The L1 German speakers were all university students and had not learned any L2 before school age. Testing took place in Germany at their home university. Twenty-four new L2 German speakers were also tested. One L2 participant was replaced because he made more than 20 mistakes in the vocabulary pre-test. The final 24 L2 German speakers made a mean of 13 mistakes in the vocabulary pre-test (min: 1, max: 19) and had a mean age of 21 years (min: 19 years, max: 23 years). One started learning French at the age of five; the remaining 23 had not studied any second language before the age of seven. On average, the L2s had studied German for eight years (min: 3, max: 11). Two reported to have stayed in Germany or Austria for no longer than one month at a time, while the remaining 22 L2 German speakers had worked or studied for an average of eight months in Germany or Austria (min: 2 months, max: 12 months). Twelve of the final 24 L2 German speakers were female. All L2 participants were university students. One of them was studying in Germany and tested there. The other 23 were tested at their home universities in the UK (22) or in Australia (1).
Materials and Procedure
The 16 prime items of Experiment 1 were replaced by new items with semantically unambiguous object RCs that had an inanimate NP1, such as sentence (5) 
Results
The results of Experiment 3 are displayed in Figure 4 . The graph shows that the number of OSV readings decreased over the course of the experiment for L1 speakers. For L2 speakers, the numbers of OSV readings increased from the baseline phase to the prime phase, but slightly decreased from the prime phase to the post-test phase. However, for this group the proportions of OSV choices were still higher in the post-test phase than they were in the baseline phase. Once again collinearity was not an issue in the dataset (K 0 4.30). The final model for Experiment 3 is shown in Table 4 . The phase by nativeness interaction shows that the development of OSV picture selection over the course of the experiment differed for L1 and L2 speakers: L2 speakers were primed whereas L1 speakers were not.
Discussion
In Experiment 3, participants received primes that (1) were high in type frequency compared to those used in Experiments 1 and 2 and (2) contained animacy mismatch with the target structure. The phase by nativeness interaction supports our hypothesis that non-native speakers should be more susceptible to priming than L1 speakers: a difference likely to reflect linguistic experience. However, it is unclear from Experiment 3 whether the difference between the groups was due to the type frequency of the prime or to the animacy mismatch between prime and target. Experiment 4 aimed to tease apart the effects of animacy distribution and prime-type frequency.
Experiment 4: Animacy disambiguation, low-type frequency primes Experiment 4 primed participants with sentences such as (6), which contained an inanimate subject.
(6) Hier ist die Kö nigin, die das Telefon weckt. 'Here is the queen [Obj] that the telephone [Subj] wakes' As in the prime sentences in Experiment 3 (see example 5), the syntactic ambiguity in (6) is resolved by semantic cues. However, since the head noun is animate, sentence (6) has comparatively low type frequency for an object RC (Kidd et al., 2007; Mak, Vonk, & Schriefers, 2002; Zubin, 1979) . The frequency of the prime sentences used in Experiment 4 is therefore comparable to Experiments 1 and 2. However, in contrast to Experiments 1 and 2, Experiment 4 contains an animacy mismatch between primes and targets (all targets contained two animate NPs), as was the case in Experiment 3. If it was the high type frequency of the prime sentences that led to the interaction between phase and nativeness in Experiment 3, then Experiment 4 should yield a priming effect similar to that observed in the first two experiments. If, however, the interaction between phase and nativeness was Experiment 4 was caused by the difference between animacy from the primes to the targets, we should also observe a similar an interaction in Experiment 4, where the numbers of OSV choices increase in the L2 speakers but not in the L1 speakers.
Methods
Participants
Twenty-four (N 024) new L1 German speakers were tested. All were university students, none had learned any L2 before school age, and all were tested at a university in Germany. None had participated in the earlier experiments. The mean age was 23 years (range: 20Á26). Sixteen were female. Twenty-four (N 024) new L2 German speakers were tested. One L2 participant was replaced because of insufficient vocabulary knowledge. The final 24 L2 German speakers made on average 13 mistakes in the vocabulary pre-test (min: 7, max: 20) and were 22 years old on average (min: 21 years, max: 23 years). None had studied any second language before the age of eight and the average time they had studied German was eight years (min: 3 years, max: 11 years). The L2 German speakers had spent a mean of eight months in Germany or Austria (min: 4 months, max: 12 months). Fifteen were female. All of them were university students and were tested at their home university in the UK.
Materials and Procedure
The prime items of Experiment 1 were replaced by items with semantically disambiguated sentences that had an inanimate NP2 as the subject, as in example (6). The accompanying pictures again offered the only plausible object reading interpretation and an unrelated situation in the other picture. All other items were the same as in Experiment 1. The procedure was identical to that of Experiments 1Á3.
Results
The data of Experiment 4 are displayed in Figure 5 . As in Experiment 3, the L1 and L2 speakers responded differently over the course of the experiment. While OSV choices decreased slightly in the L1 speakers, the number rose from the baseline phase to the prime phase in the L2 speakers and remained stable over the post-test.
The analysis of Experiment 4 was carried out in the same manner as those of the previous Experiments. Once again, there was no collinearity in the data-set (K 0 4.3). The best-fitting model is shown in Table 5 . As in all previous experiments, a significant main effect of nativeness showed that the L2 group made more OSV choices overall than did the L1 group. The significant interactions involving phase and nativeness indicate that the development of OSV from the baseline to the prime phase and from the baseline phase to the post-test differed between L1 and L2 speakers. As in Experiment 3, the L1 participants' preference for a SOV interpretation on test trials decreased across the three phases of the experiment. In contrast, the L2 group showed an increase in OSV readings from the baseline to the prime phase and from the baseline to the post-test phase. Experiment 4 aimed to tease apart the potential influence of type frequency and NP animacy on the priming of German OSV RCs, which were confounded in Experiment 3. The results were similar to those in Experiment 3: the L2 speakers showed an effect of OSV priming, whereas the L1 speakers showed an increase of SOV mappings across the experiment. Since Experiments 3 and 4 differed only in the type frequency of the prime sentence, the results suggest that it was the animacy mismatch between prime and target sentences that resulted in the phase by nativeness interaction in the two experiments. However, the results did seem to be stronger in Experiment 4. To investigate whether these differences were statistically robust we compared Experiments 3 and 4 directly. The variable of the experiment turned out to be nonsignificant as a main effect (p 0 0.25) and there was no significant interaction involving the experiment (Experiment ) Nativeness: p 0 0.60; phase: base vs. prime: p 0 0.22; phase: base vs. prime: p 0 0.11). We can therefore conclude that different type frequencies of the prime items in Experiments 3 and 4 had no effect.
Discussion
Experiment 4 replicated the effect of nativeness on priming found in Experiment 3. There was a significant interaction between nativeness and phase, which was due to the fact that the numbers of OSV choices rose in L2 speakers but not in the L1 speakers. This supports our hypothesis that nativeness can affect susceptibility to structural priming. As in Experiment 3, the L1 speakers showed a decrease in OSV mappings across the course of the experiment. In contrast, as in Experiments 1Á3, the OSV choices increased in L2 speakers, supporting our hypothesis.
Experiments 3 and 4 differed in the type frequency of the primes but were similar in that they both had an animacy mismatch between prime and target. Since the results did not differ statistically across the two experiments, we can conclude that type frequency within a constructional pattern does not have an appreciable effect on priming, but that animacy affects priming in a significant way. Bock et al. (1992) reported that animacy properties in the prime items were more likely to be reproduced in the target items than alternative animacy distributions. In Bock et al., actives with an inanimate subject such as The lightning struck the golfer were more likely to elicit targets that also contain inanimate subjects (e.g. The boat carried five people) than a target with an animate subject (e.g. Five people carried the boat). This result suggests that speakers prefer to map thematic roles from prime to target using animacy cues, if available. This same preference may account for the absence of an effect of OSV priming in the L1 speakers in Experiments 3 and 4. In contrast, the fact that the L2 speakers were still primed in both experiments suggests that L2 speakers show stronger priming than L1 speakers across a broader range of linguistic contexts. We will discuss the role of animacy in more detail in the General Discussion.
That type frequency was found not to affect priming is inconsistent with earlier findings that the specific frequency of the prime structure also affects the outcome of priming (see Bock & Loebell, 1990; Hartsuiker & Kolk, 1998b; Hartsuiker et al., 2004 Hartsuiker et al., , 1999 Harsuiker & Westenberg, 2000; Wells et al. 2009 ). However, the current research differs from previous in that it manipulated frequency within one single structural type. As such, this suggests a potential limit on frequency effects in priming, which may be limited to competing structures (e.g. active, passive) that can be used to describe the same event.
Additional individual differences analyses
We hypothesised that priming should be stronger in L2 speakers than in L1 speakers because L2 speakers have less experience with the language and are therefore more susceptible to priming (see also Chang et al., 2006; Jaeger & Snider, 2007; Reitter et al., 2011) . There is often large within-group variability in priming studies, which in first language acquisition has been linked to linguistic mastery (Kidd, 2012b ). An anonymous reviewer suggested that we might also find similar variability in our L2 groups by correlating their vocabulary scores and number of years learning German with the magnitude of their priming effects. None of the correlations was significant (all p values 0.25). Although significant correlations would have provided further support for our argument that experience significantly influences priming, these null results are ambiguous, particularly since we did not have an independent measure of grammatical knowledge. Future research should further explore this type of individual differences design.
General discussion
In the current paper, we presented four structural priming experiments in which prime items were systematically manipulated to investigate whether priming is influenced by a speaker's experience with the language (i.e. whether the participants are L1 or L2 speakers). Our hypothesis, drawing from experience-based approaches to language (Chang et al., 2006; MacDonald, Pearlmutter, & Seidenberg, 1994; Mitchell et al., 1995) , was that L2 speakers should be more susceptible to priming than L1 speakers because they have less experience with the language. Since the existence of a nativeness effect on priming in the past literature is unclear (e.g. Flett et al., in press; Nitschke et al., 2010; Shin & Christiansen, 2012) , we also hypothesised that such an effect might be subtle, and only likely to be identified when the overall priming effect is weak in L1 speakers. We predicted that there should be instances where L2 speakers would be primed in conditions where L1 speakers are not, and that these conditions should diverge from contexts in which priming has been shown in the literature to be robust. That is, we expected the effect of nativeness on priming to emerge when priming was weakened because of (1) lack of verb overlap, (2) absence of negative feedback, (3) higher type frequency of the prime sentences and (4) animacy mismatches between prime and target. In the case of our particular design, we expected to find the significant experimental phase by nativeness interactions. These were observed in Experiments 3 and 4, where only the L2 groups were primed, but where the L1 groups were not. Thus, our hypothesis was supported.
The data therefore suggest that it was the mismatch in animacy between prime and target that led to the differences in priming between the two groups. Animacy influences speakers' tendency to persist in assigning thematic roles across prime and target (Bock et al., 1992) . As such, we can conclude that, in comparison to L1 speakers, less experienced L2 speakers persist in their thematic role assignment across prime and target despite differences that alter the priming effect in L1 speakers. This suggests that L2 speakers cast a wider 'linguistic net' than do L1 speakers, where they more rigidly map thematic roles across prime-target pairs. This does not appear to be related to structural frequency, as shown in Experiments 3 and 4.
We next consider two important issues. Firstly, what is the locus of priming in our data? Secondly, how can we explain the difference in priming in our two groups? Concerning the first issue, although there are some results that suggest priming is purely structural (Bock & Loebell, 1990) , considerable evidence now exists to suggest that non-syntactic elements contribute to priming effects. Although it is possible that the effects were structural, the lack of priming for L1 speakers in Experiments 3 and 4, where the primes had the same structure as those in Experiments 1 and 2, suggests an alternative explanation. We suggest two possible sources of the effect. The first appeals to thematic role persistence (Chang, Bock, & Goldberg, 2003) , the second appeals to thematic emphasis (Bernolet, Hartsuiker, & Pickering, 2009; Vernice, Pickering, & Hartsuiker, 2012) .
Four previous studies have reported thematic role priming in production (Cai, Pickering, & Branigan, 2012; Chang, Bock, & Goldberg, 2003; Hare & Goldberg, 1999; Salamoura & Williams, 2007 ), all of which tested production. The results of these studies suggest that conceptual information like animacy might be an important modulating influence in thematic role persistence. All four observed thematic role priming in instances of conceptual overlap (i.e. animacy). Hare and Goldberg (1999) showed that the provide-with construction (e.g. The army provided the soldiers with blankets) primed the DO dative (e.g. The army gave the soldiers the blankets). Similarly, Chang et al. (2003) observed priming of thematic role order using the spray/load alternation. In both cases, there was conceptual overlap in the NPs between prime and target. In the case of Hare and Goldberg, there were animate recipients and inanimate themes; in the case of Chang et al., the theme and location were both inanimate. Salamoura and Williams (2007) reported similar effects in L1ÁL2 GreekÁEnglish bilinguals. Cai et al. (2012) observed priming thematic role to linear order (e.g. theme-recipient order primed theme-recipient order) and grammatical function mapping (e.g. theme-direct object, recipient-indirect object) in Mandarin di-transitive sentences, all of which had animate recipients and inanimate themes. In the current research, either thematic role to linear order or thematic role to grammatical function mapping could explain the higher rate of OSV RC interpretations following priming.
Alternatively, the data could be explained with reference to persistence of thematic emphasis (Bernolet et al., 2009; Vernice et al., 2012) . Thematic emphasis persistence refers to the tendency to persist in the assignment of particular thematic roles, which subsequently leads to the selection of syntactic structure that is consistent with that initial emphasis. In the context of the current research, thematic emphasis can explain the results by suggesting that OSV primes led to an object-or patient/theme-first emphasis. The current data do not decide between explanations that appeal to either thematic role persistence and thematic emphasis; future research is required to decide between the two.
We now consider the group differences observed in Experiments 3 and 4. Whereas the L1 speakers required both a semantic and a surface structure match across prime-target pairs to pursue the same interpretation, the L2 groups required only the same surface structure, ignoring NP semantics. Snider (2009) argued that similarity between prime and target drives priming, such that the magnitude of priming is directly proportional to the overlap between prime and target. In two analyses of naturalistic speech from the Switchboard Corpus (Marcus, Santorini, & Marcinkiewicz, 1994) , Snider showed that the degree of similarity between prime and target, as measured by a formal similarity metric that calculated distance between structures based on features such as inanimate recipient and plural theme, predicted the choice of di-transitive construction use. Interpreted in this manner, the lack of priming in L1 in Experiments 3 and 4 can be attributed to dissimilarity between prime and target; the animacy mismatch was enough to prevent L1 participants from pursuing the dispreferred OSV reading of the target sentence. The consistent priming effects observed in the L2 group suggests that this group was insensitive to manipulations of animacy, and as such calculate similarity differently to more experienced speakers.
Why does being a less experienced L2 speaker lead to greater persistence in the use of interpretative strategies across dissimilar contexts, and is there a functional explanation for the effect? Consistently mapping NP sentence position to argument roles (or maintaining thematic emphasis) may be a useful language learning strategy, for a number of reasons. Firstly, languages provide a number of cues that constrain interpretation, one of which is word order (see Bates & MacWhinney, 1989 ). Speakers will be differentially sensitive to such cues depending on their availability and their reliability in a given language. Our L2 speakers all had English as their L1, a language that relies on word order to mark thematic roles; therefore, part of what we are observing may be transfer of language processing strategies from L1 to L2.
3 At the same time, less experienced language users are also likely to experience a processing bottleneck, leading to an inability to coordinate all cues to comprehension that may exist in the language. In such circumstances, it might be useful to persist in the use of comprehension strategies that have been successful in the past. Since our prime trials only provided an OSV reading of prime sentence, the participants were assured of correctly interpreting the sentence. This may then have led to the persistent use of the same interpretive strategy in the test trial. It remains to be seen whether these results generalise across different learners and different linguistic and experimental contexts. The relevant research with L1 and L2 learners has yet to be done, although we note that in unpublished work Thothathiri and Snedeker (2011) reported thematic role persistence in 4-year-old English-speaking children independent of potentially confounding syntactic and conceptual factors (i.e. animacy).
We predicted and found differences in priming according to nativeness, which appears to be due to differences in the two groups' sensitivity to conceptual overlap between prime and target. Following experiencebased explanations of priming (e.g. Chang et al., 2006) , we originally predicted that any difference between L1 and L2 speakers would be due to differences in representational strength across groups, an explanation which argues that changes in representational strength as a result of prime processing lead to priming effects. Our results do not rule out the possibility that prime processing was different across groups; however, they are also consistent with the possibility that the group differences were attributable to differences in target processing (e.g. Schoonbaert et al., 2007) . That is, it is possible that our L1 and L2 speakers were equally affected by prime processing, but that differences in their baseline preferences for OSV interpretations led to differences in their interpretations of the target items. The L2 group had a higher baseline preference for OSV interpretations than the L1 group, a preference that is likely to reflect L1 transfer: all L2 participants had English as their L1, and in English NNV RCs are unambiguously OSV (see Nitschke et al., 2010) . Therefore it is possible that, when processing the target sentence, the L2 participants exhibited greater priming because the OSV reading was already more readily available to them. This explanation can be accommodated by experience-based explanations of priming, but can equally be explained by activation-based accounts (e.g. Hartsuiker & Pickering, 2008) . Future research is required to decide between these two possibilities.
Conclusion
The present paper investigated whether L2 speakers are more susceptible to priming than L1 speakers. Our L2 participants were primed in Experiments 3 and 4 despite the fact that the primes were fairly dissimilar from the targets, containing different verbs and different animacy configurations. The fact that the L2 participants were primed in a larger and broader set of linguistic contexts than were the L1s suggests that they cast a wider 'linguistic net' than native speakers, where they more rigidly map thematic roles (or persist in thematic emphasis) across prime-target sequences. The data suggest that, although L1 and L2 speakers do not appear to show differences in priming effects in production (e.g. Flett et al., in press ), such differences might be clearer in comprehension.
